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Abstract:  Land use is a dynamic component which changes with time. The pattern and rate of 
this change vary from place to place depending on the location of the place and nature of 
changing agent. A coal based power plant change the local landuse directly or indirectly through 
acquisition of land to different types of activities performed during generation of electricity. It 
requires vast amount of land for the development of plant, township, rehabilitation colony, ash 
disposal pond, rail track etc. Later on, new railway, road way, market complex, educational 
institution, ancillary industry like cement manufacturing plant, brick fields come up centering the 
plant. All these lead to changes in land use pattern. In this paper an attempt has been done to find 
out the changes in the main landuse pattern around the Kolaghat Thermal Power Plant that was 
developed at the bank of Rupnarayan River in Medinipur District (West Bengal) during 1980s. 
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1. Introduction: Land owns a vital position in 
human society. Land use is a product of 
interactions between cultural backgrounds and 
needs of the society along with the natural potential 
of land. Land use pattern is not a static rather it is a 
dynamic component. Since time immemorial land 
use pattern has been changed by different natural 
events as well as demand by the society with time.  
The degree of change varies spatially and 
temporally depending on the nature of causative 
factors and characteristics of the physical and 
cultural landscape of the concerned area. The study 
of land use is of immense value in tracing out the 
features of past land use and its future trend to 
evolve the land use planning of a particular region. 
A coal based thermal power plant requires 
vast amount of land not only for the development 
of plant and township but also for the disposal of 
large volume of waste materials mainly ash. Due to 
enormous quantity of ash content in Indian coal, 
approximately 1 Acre of land is required for ash 
disposal per MW of installed thermal capacity 
(National Environmental and Engineering Research 
Institute, 2006). Besides, with the passage of time 
new railway, road way, market complex, 
educational institution, ancillary industry like 
cement manufacturing plant, brick fields have 
come up centering the plant. All these lead to 
changes in land use pattern.  Kolaghat Thermal 
Power Plant (KTPP) with an installed capacity of 
1200 MW is the third largest power plant of West 
Bengal. It was developed in the 1980s. When the 
plant was developed, it was a rural area with strong 
agricultural base. But now this area is approaching 
towards urbanization. Here an attempt has been 
made to assess the changes in the land use pattern 
after development of the plant. 
2. Selection of the Study Area  
  According to Claudia Elena Balanacea 
(2011) the high capacity coal-fired power stations, 
like Rovinari (1760 MW) in Rumania, have a great 
impact on quality of soil as the distribution zone of 
heavy metals exceeds 10 km far from the source. In 
accordance with this view, an area with a radius of 
10 km centering the Kolaghat Thermal Power Plant 
(22°25´N and 87° 55΄ E) has been considered for 
the present study (Figure-1).  
It includes 202 Census Villages (mouzas 
in local language) from two districts of West 
Bengal, namely Purba Medinipur and Haora. 31 out 
of the total 202 mouzas lie under the jurisdiction of 
three Community Development (CD) Blocks of 
Haora namely Bagnan-I and II and Shyampur-II of 
Uluberia Subdivision. The rests are located in the 
four Community Development Blocks of Purba 
Medinipur District - Kolaghat, Saheed Matangini, 
Panskura and Tamluk of Tamluk subdivision. The 
River Rupnarayan flowing almost through the 
eastern part of the study area acts as a boundary 
between Haora and Purba Medinipur districts.  
 
 Figure-1 Location Map of the Plant 
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The impact of plant is determined by the location 
of the place in relation to plant and wind direction 
and also by the distance from the plant. So the 
whole area has been divided into two concentric 
air-shed zones of equal radii: (1) Inner air-shed 
Zone (0- 5 km), and (2) Outer air-shed Zone (5-10 
km).  Each zone has been divided into 4 main wind 
directional quadrants: (i) North East (NE), (ii) 
South East (SE), (iii) South West (SW), and (iv) 
North West (NW) to get the required eight 
quadrants. The main impact zone comprises of 171 
mouza (census villages) in full and 31 mouza 
(census villages) in parts from the two districts of 
Haora and Purba Medinipur. There are some 
mouzas lying along the boundary of the quadrants. 
During the time of inclusion of these mouzas in 
different quadrants special attention was given. 
These types of mouzas belong to that quadrant in 
which the major portion occur. 
 
3. General Characteristics of the Study area
  
1) It is a monotonous plain formed by the 
depositional activities of river Rupnarayan and 
Cossye – the two major rivers of South Bengal.  
2) Rupnarayan one of the main rivers of Purba 
Medinipur of Purba Medinipur District, is flowing 
within the study area. It acts as a boundary between 
Haora and Purba Medinipur districts. 
2) Climate is characterized by hot and humid 
summer, rainy monsoon and dry winter. Direction 
of wind is mainly from south west and south east 
for summer as well as most part of the year and it is 
north easterly in winter. 
3) Soil is mainly of clay and clay loam type. 
4) Economy is based mainly on agriculture. 41.35 
percentages (78006 persons) of total worker 
(188634) is dependent on agricultural activities 
(Census of India, 2001). Main crop is Rice (Oriza 
sativa). Besides Betel, different type of flowers and 
vegetables are cultivated. Kolaghat (former 
Panskura II) is famous for flowers (mainly loose 
flowers) whereas the other is famous for betel ( 
piper betel )cultivation. 
5) Kolaghat Thermal Power Plant and Madras 
Cement Grinding Unit are the two main industrial 
plants in the inner part of study area. Besides, there 
are few small industrial units, located in the NE 
Outer Quadrant. 
4. Objectives  
The main objectives are to describe 
1) the past land use pattern developed prior to 
development of plant (1971) 
2) the land use pattern developed after the 
development of plant (2001) 
3) the changes in  land use pattern between 1971 to 
2001. 
5.  Methodology : The study has been done mainly 
on the basis of village wise secondary data 
collected from Census of India (1971), Series-22, 
West Bengal, Part X-A, District Census Handbook, 
Midnapore , Town and - Village Directory. Pp 308-
320 and Census of India (1971), Series-22, West 
Bengal, Part X-A and B District Census Handbook, 
Howrah, pp 78-81. The 2001 data has been drawn 
from district census CDs, named Primary Census 
Abstract, WBPCA 1915.xb (PCA), VIII 1915.xb 
(Village Directory) of Medinipur District and  
Primary Census Abstract, WBPCA 1916.xb (PCA), 
VIII 1916xb (Village Directory) of Haora District. 
All the results have been calculated for eight 
quadrants on the basis of percentage and compared 
between two census years -1971 and 2001. 
6. Classification of Land use Pattern Described 
in Census of India:  
Land use classification is the systematic 
arrangement of land on the basis of certain similar 
characteristics. Census of India (1971 and 2001) 
had classified the land use pattern of the village 
into five broad categories. These are: 1) Forests 2) 
Irrigated Land 3) Unirrigated Land 4) Cultivable 
Waste Land 5) Area not available for cultivation. 
But in this paper some modifications have been 
done purposefully in the land use category.  The 
modifications are:  
a) Category 2 and 3 has been combined to get 
another Category – “agricultural land”. 
b) As the land use data of three “census towns” are 
not available in the census books, the total area of 
these mouzas have been incorporated in the 
Category 5 and thus the present study analyses the 
changes in four major categories of land use 
pattern: 1) Forests 2) Agricultural Land 3) 
Cultivable Waste Land 4) Area not available for 
cultivation.  
1) Forest: In 1971 census there was no class 
naming forest but in 2001 census forest class was 
added. In Census of India, “forest is defined as all 
lands under any legal enactment dealing with 
forests” .This may be owned by the state or by 
private individual. Land maintained as potential 
forest have also been treated as forests. Any area 
used for any other purpose but situated within the 
forest is also treated as forest.                                                                                                                                                                                                    
2) Agricultural land: In the broader sense 
agricultural land means land used for cultivation of 
different types of crops. It includes both a) 
Irrigated Land and b) Unirrigated Land.   
3) Cultivable Waste Land: It includes the lands 
obtainable for cultivation. Such lands may be either 
fallow or covered with shrubs/ bushes or jungles, 
thatching grass, bamboo and other groves used for 
fuel etc. Land once cultivated but not cultivated 
now for five years in succession should be included 
in this category. 
4)Area not available for cultivation (Non-
agricultural or Non-cultivable Land):  Land 
occupied by buildings, roads, and railways, water 
bodies (river, canals) and land used for non-
agricultural purposes are included in this category.  
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Urban Area: Census of India 1971 defined the 
urban area on the basis of two criteria- 
      (a) All places with a Municipality, Corporation 
or Cantonment and places notified as town area  
        (b) All other places which satisfied the 
following criteria: i) a minimum population of 
5000,  
       (ii) At least 75 percent of the male working 
population are non-agriculturists, and  
       (iii) A density of population of at least 1000 
per sq. mile (390 per sq. km.).   
The definitions of urban area adopted for 1981, 
1991 and 2001 Censuses were the same as 1971 
Census, but in 1991 Census, a density of at least 
400 persons per sq. km. was the criteria instead of 
b (iii) given above. (National Sample Survey, 
2001) 
It should be noted that, the census grants 
discretionary power to its regional officers to 
recognize or derecognize urban places 
(Ramachandran, 1989) on the basis of overall 
importance and contribution to the urban economy 
of the region (National Sample Survey, 2001). For 
this reason the study area had four Census Towns 
in 1991 but in 2001, only three with the 
development of two new towns and abolishment of 
status of three census towns.       
7. Land use developed prior to the development 
of plant: (1971) 
In both the airshed zone, agricultural land 
occupied lion‟s share of land, but in the Inner 
impact zone, it covered 66.78 percentage of land 
whereas in the outer airshed area, it occupied 72 
percentage of land. Area not suitable for cultivation 
covered 30 percentage of total land in the Inner 
impact zone whereas in the Outer it occupied about 
21 percentage of total area. Cultivable Waste Land 
covered almost 2 percentage of area in each airshed 
area. The data of 3.63 percentage (981 hectare) was 
not available. 





















                             Source: 
Prepared by the researcher on the basis of Census data, 1971 
  The main features of Landuse Pattern of 1971 
are as follows:  
 
1)  All the quadrants excepting North East Inner 
and South East Outer have more than 70 percent of 
agricultural land. Percentage of agricultural land 
was 57.65 in the SE Outer, whereas in the NE Inner 
it was only 39.16. 
2). Percentage of Cultivable waste Land was low 
(<1.5percentage) in the NE Inner, NW Outer. It 
was high (>3.0) in the SE Inner NE Outer 
Quadrant. In the rest of the grids it varies from 1.5-
3.0 percentages.  
3) The percentage of Non cultivable (Non-
agricultural) land along with urban area was 
exceptionally high (59.8 percentage) in the NE 
inner quadrant mainly due to development of non-
municipal census town Kolaghat , at the bank of 
Rupnarayan River. There was no other urban centre 
in any quadrant, so the percentage of Non 
cultivable land was comparatively low (18 -33) in 
rest seven quadrants.  
8. Land use developed after the development of 
plant (2001):  Like the year 1971, the land use 
pattern of 2001 was dominated by agricultural 
activity but the percentage of agricultural land in 
the outer zone was much higher than the Inner .So 














Distribution of different types of landuse pattern in  percentage 
                                                        Inner Airshed Area   
NE 39.16057 1.066913 59.77252417 - 
SE 74.340797 3.05 19.33 3.293913 
SW 76.16353 2.156624 21.67984738 - 
NW 75.41288 1.554117 23.0330031 - 
Inner Airshed Area 66.78158 2.012459 30.27689056 0.929071 
Inner Airshed Area 
NE 72.386366 4.335664 23.27797203 - 
SE 57.650519 1.704194 18.97 21.67412 
SW 74.5399 2.214405 23.24569234 - 
NW 79.98862 1.676084 18.33529533 - 
Outer Airshed Area 72.00743 2.444556 20.95891454 4.589099 
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69 percent of total area of Inner Impact Zone was 
under agriculture as against –85% of area in Outer 
Impact Zone. Cultivable wasteland covered 5.22 
percentage of land in the Inner airshed area while 
in the Outer it occupied 3.19 percentages. The 
percentage of non cultivable land in the Inner was 
also two times higher than the outer airshed area 
due to expansion of urban area. 
Table: 2 Distribution of Main Land Use Type in the Different Quadrants (2001)  











 Area  
  Distribution of different types of landuse pattern in  percentage                            
Inner Airshed Area 
NE 0.599 36.26 1.62 61.54 
 SE 1.847 72.221 7.14 15.49 
 SW 2.049 82.29 8.05 7.62 
 NW 2.041 85.71 3.34 8.94 
 Inner Airshed 
Area 1.64979 69.3926 5.222527 22.806 0.92907 
 
Outer Airshed Area 
NE 0.551811 78.71218 2.795163 17.9409 
 SE 1.29734 84.06059 6.20791 8.434153 
 SW 0.615 88.878 2.718 7.78285 
 NW 1.62 87.92 1.73 8.7 
 Outer Airshed 
Area 1.02354 85.15483 3.192436 10.62918 
 
Source: Prepared by the researcher on the basis of Census data, 2001 
 
               The main features of present (2001) 
landuse pattern are as follows:  
(1) Percentage of forest cover is very low 
(<1%) in both the NE quadrants and SW outer 
quadrant. It is medium (1 to 2%) in both SE and 
NW outer quadrant and high (>2%) in SW, NW 
Inner. 
2)  Percentage of agricultural land to total 
land was very low (36.26) in the NE inner, 
medium (72) in the SE (Inner). Percentage is high 
(>75) in the rests (6 out of 8 quadrants).  
3) Quadrant wise distribution of 
percentage of Cultivable Waste reveals that it was 
comparatively low (<3) in the NE Inner, and all the 
outer quadrants excepting SE. It was high (>6) in 
the inner Southern quadrants and SE Outer 
Quadrant. It was medium in the NW Inner 
Quadrant.  
4)  As the study area is rural in nature, the Non- 
Cultivable Land( Non-agricultural) occupies little 
percentage of total land( <10 ) in most of the 
quadrants excepting three - NE Inner and Outer and 
SE Inner  Quadrant.  The percentage of Non- 
Cultivable Land was highest (61.54 percentage) in 
the NE Inner, followed by NE Outer (17.94) and 
SE Inner (15.49) 
9. Changes in land use pattern in 1971 to 2001   
 The present land use pattern of the study 
area is a mix of industrial, agricultural and semi-
urban type. When the plant was established, it was 
mainly a rural area. Later on, the land use pattern 
has changed a lot due to combined influence of 
multiple factors. 
 
Table: 3 Comparison of the Changes of Land use Pattern in the Different Quadrants 

















Inner Air shed Area 
NE 0.599081 -2.90057 0.553087 1.76747583   
SE 1.847999 -2.11952 4.09 -3.84   
SW 2.048793 7.7501 5.835595 -15.6256923   
NW 2.041037 10.29712 1.785883 -14.0930031 
 
Inner 1.64979 2.61102 3.210068 -7.47087756   
 
  Outer Air shed Area     
NE 0.554873 6.325762 -1.5405 -5.33707203   
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SE 1.297344 26.41007 4.503716 -10.535847 -21.6741 
SW 0.615035 14.3381 0.503595 -15.4628423   
NW 1.622718 7.93138 0.053916 -9.63529533   
Outer 1.023545 13.1474 0.74788 -10.3297345 -4.5891 
Study 
Area 1.185823 10.43074 1.387029 -9.61318179 -3.3904 
Source: Prepared by the researcher on the basis of Census data, 1971 and 2001. 
   
More than thirty years have passes since the 
development of plant. During this period 
percentage of agricultural land has increased by 
10.43, wasteland has increased by 1.39 whereas 
percentage of non-cultivable land has decreased by 
9.61. This is a general trend for the study area but 
different airshed area as well as quadrants 
experience different types of changes. In the inner 
impact area, percentage of agricultural land has 
increased only 2.611 as against 13.147 in the Outer 
Air Shed Area. Percentage of Cultivable Waste 
Land has increased 3.21 in the inner impact zone, 
but in the outer impact zone it has it has increased 
marginally 0.75. Percentage of non-cultivable area 
has decreased 10.74 in the Inner Impact Area while 
in the Outer it has reduced 10.33. 
 
 
Changes of Land use Pattern in the Different 
Quadrants 
Changes in Forest Sector: Though no forest area 
was noticed in the 1971 census, but the present 
table show higher percentage of forest area in the 
inner air shed area excepting North East quadrant. 
It may be due to the annual aforestation program of 
plant authority. 
Changes in Agricultural Sector: Percentage of 
Agricultural Land has increased in all the quadrants 
excepting the eastern inner quadrants. The main 
reason for the decrease in the Inner North East and 
South East is acquirement of fertile agricultural 
land from Mechada (J.L.No. 292), Amalhanda 
(J.L.No. 291), Kakdihi (J.L.No. 5) Santipur 
(J.L.No. 3), Guluria (J.L.No. 4) along with 
conversion of agricultural plots to non-agricultural 
activity such as development of plant, ash ponds 
and also expansion of urban area. 
Table: 4 Changes in Agricultural Land 
Class  Change in Percentage of  
Agricultural Land 
Quadrants 
High , positive 20 to  30 SE (Outer) 
Medium, Positive  10 to 20 NW (Inner)SW(Outer) 
Low, Positive 0 to 10 SW (Inner) NE, NW (Outer) 
Negative  0 to -10 NE, SE (Inner) 
Source: Prepared by the researcher on the basis of Census data, 1971 and 2001 
  
 Positive Change is maximum (26.41 percentage) 
in the SE Outer Quadrant. The reason may be 
expansion of irrigation facility because during the 
last 30 years percentage of irrigated area has 
increased by 61(167 in 1971 to 2426.16 hectare in 
2001). Besides positive change is medium (10 – 
20) in the SW Outer (14.34 percentage) and NW 
(10.29 percentage) Inner Quadrants. Positive 
change is low (<10 percentage) in SW inner, 
Northern Outer Quadrant. Cultivable Wasteland 
had increased in all the quadrants excepting NE 
outer. The main reason for the decrease may be 
conversion of cultivable waste land into non- 
agricultural landuse.                                                                                                       
                                            Table: 5 Change in Cultivable Waste Land   
Class  Change in Percentage of  
Waste  Land 
Quadrants 
High ,Positive >4 SE (Inner  and Outer) 
Medium, Positive  2-4 SW (Inner )) 
Low, Positive 0-2 
NE ,NW (Inner)SW(Outer) NW 
(Outer) 
Negative  0 to (-2) NE (Outer) 
 
Positive change is high (>4 percentage) in the inner 
SW Quadrant and outer SE Quadrant. It is medium, 
4.09 percentage in the SE (inner), and minimum 
(<2 Percentage) in the NE, NW (Inner) SW, NW 
(Outer). The presence of low-lying rice producing 
field in higher percentage as compared to other 
quadrants in association with siltation of drainage 
channels  by deposition of ash, have lead expansion 
of waste land. Negative change of is being 
observed in the NE Outer Quadrant (– 1.504) only 
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due to conversion of wasteland into land used for 
non-agricultural activity. 
Change of Non-cultivable (Non-agricultural) 
Land: The percentage of noncultivable land to total 
area has decreased in all the quadrants excepting 
NE Inner due to expansion of urban area. 
Percentage of urban area has increased by 89 in the 
last 30 years. (From 607 hectare in 1971 to 1148 in 
2001) 
 
Table: 6 Change in Non-cultivable Land 
Zoning Change in 
Percentage of  Non-
cultivable Land  
Land  
Quadrants 
Positive  NE  (Inner) 
Negative (Very High) >15 SW (Inner), SW (Outer) 
Negative (High) 10-15 NW   (Inner), SE(Outer) 
Negative (Medium ) 5-10 NE,NW (Outer) 
Negative(Low ) <5 SE(Inner) 
 
Figure-2 Changes in Land Use Pattern 
The   negative change (Figure-2) is maximum (- 
15.64) in SW Inner grid and minimum (- 3.84) in 
the SE Inner grid.  The percentage change is low 
(<in the 5) in the SE Inner Quadrant. It is medium 
(5-10) in two outer northern quadrant and high (10-
15) in the NW (Inner) SE (Outer) and very high 
(>15) in the SW (Inner) SW (Outer) quadrant. 
  The reason for negative change varies 
from place to place, for example the conversion of 
rural land use into urban (in case of SE Inner 
Quadrant), conversion into agricultural land (in 
case of NW inner and outer quadrants, SW outer) 
Expansion of waste land along with agricultural 
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land and urban area is also leading to negative 
change in two inner quadrants SW Inner. 
 
10. Conclusion: So from the above analysis, it can 
be said that the main and important change has 
been observed in the Inner eastern quadrants-SE 
and NE. In both the quadrants the percentage of 
agricultural land has decreased and the urban area 
has increased. The percentage of cultivable waste 
land has also increased at higher rate in South East 
Inner Quadrant.  
Increase of urban area is an indicator of changing 
rural land use pattern.  Before 1971, there was no 
census town in the study area. Kolaghat was 
considered as a town in 1971. The Kolaghat 
Thermal Power Plant Township comprising parts 
of Kharisa (294), Mihitikri (300) and Ruxachak 
(293) was the second town, developed for the 
employee in 1981. Between 1981 and  1991 two 
more towns namely Amalhanda  (291, located  
within 2 km north-east of the plant) in Kolaghat 
CD Block of East Medinipur, and Barunda (32) in 
Bagnan-II CD Block of Howrah District were 
developed in the study area. Thus up to year 2000 
there were 4 towns in the area. Three of these were 
located in the inner impact area; Kolaghat CD 
Block of Purba Medinipur. The other town, i.e. 
Barunda was developed in Haora district. But, now 
the number of towns has been reduced to three due 
to reclassification of census towns or urban areas 
(Census of India, 2001). Now, Kolaghat with a 
population of 23702 persons is still considered as 
urban outgrowth, but the other towns have lost their 
urban status. Instead two new towns, one Kakdihi 
(Jurisdiction List Number 05) in inner South East 
quadrant and the other Naopala (J.L. No. 25) in NE 
inner quadrant came up. Kakdihi one of the land 
acquired mouzas is located just beside the plant and 
Naopala (J.L. No. 25) is located at the left hand 
bank of Rupnarayan River, just opposite to 
Kolaghat town.  So, it is found that for the last 
three decades urbanization of the study area has 
centered mainly in the eastern inner air shed area, 
though the rate of urbanization is slow. 
 
Figure: 3 Proposed Municipality 
  
The present status of census towns in the  study 
area is not available as the mouza wise census data 
for 2011 census  is not  published yet, but it can be 
said that, the land use  pattern of the area 
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surrounding the plant has changed a lot, so the 
government is  planning to develop a new 
municipality (Figure:3) extending from Kolaghat to 
kakdihi (Ananda Bazar Pratika  10th September, 
2013, BDO Kolaghat C.D. Block and Saheed 
Matangini CD Block) taking the mouzas from Kola 
I and II, Amal handa G P,  and  Santipur I Gram 
Panchayat( Local Administrative Body). The first 
three Gram Panchayats fall under the jurisdiction of 
Kolaghat C.D. Block and the last one in the Saheed 
Matangini C. D. Block. 
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